Background
==========

Allogeneic stem cell transplantation (SCT) with the FLU/MEL conditioning regimen (fludarabine total dose 125--150 mg/m^2^, melphalan total dose 140--180 mg/m^2^) is an effective and well-established treatment modality in patients with hematological malignancies \[[@b1-medscimonit-17-9-cr480]--[@b5-medscimonit-17-9-cr480]\]. Graft-versus-host disease (GVHD) has an incidence between 10--80% and is one of the most important complications of allogeneic SCT \[[@b6-medscimonit-17-9-cr480]\]. The definition of acute or chronic GVHD is based on the specificity of signs and symptoms rather than the criterion of time of onset \[[@b6-medscimonit-17-9-cr480],[@b11-medscimonit-17-9-cr480]\]. The oral cavity can be affected with chronic GVHD ([Figure 1](#f1-medscimonit-17-9-cr480){ref-type="fig"}) in 38--46% of transplanted patients and in 54--80% of patients with ongoing chronic GVHD \[[@b7-medscimonit-17-9-cr480]--[@b10-medscimonit-17-9-cr480]\]. Oral acute GVHD is less common \[[@b14-medscimonit-17-9-cr480]\]. As clinical and histopathological characteristics of oral GVHD in the FLU/MEL conditioning regimen have not yet been published in detail, and the literature on oral acute GVHD is scant, we conducted this prospective observational study to obtain more information.

Material and Methods
====================

This was a single-centre prospective observational study of patients after allogeneic SCT with the FLU/MEL conditioning regimen performed during the period 1/2005--12/2007. The FLU/MEL regimen consisted of fludarabine 30 mg/m^2^ IV once daily for 4 days (total dose 120 mg/m^2^) and melphalan 140 mg/m^2^ IV once daily 1 day prior to transplantation. Monitoring of the patients started on the day of transplantation (day 0) and ceased when a patient died or began new chemotherapy, transplantation or donor lymphocyte infusion (DLI) administration. The patients signed informed consent. For more characteristics of the patients, see [Table 1](#t1-medscimonit-17-9-cr480){ref-type="table"}.

The GVHD prophylaxis consisted of cyclosporine A (CyA) from day --1 and methotrexate 10 mg/m^2^ IV on day +1, +3 and +6 with rescue leucovorin. The median duration of CyA prophylaxis was 4.5 (2.7--24) months. The duration of the CyA administration was with respect to the individual kinetics of the donor-patient chimerism status, the underlying malignancy and GVHD occurrence post-transplantation. Dexamethasone 0.2--0.4% solutions and indifferent viscose gels were used for local therapy in patients with oral GVHD. Intensive immunosuppressive treatment with CyA and methylprednisolone 1--2 mg/kg/day was started in patients with acute GVHD grade 2--4 (Glucksberg's), whereas patients with grade 1 continued with CyA monotherapy. In chronic GVHD, the patients with limited oral involvement had only local dexamethasone solution treatment, the patients with mild to moderate GVHD continued with CyA monotherapy, and patients with moderate to severe GVHD were given a combination of CyA and methylprednisolone.

GVHD was assessed with respect to the National Institutes of Health (NIH) \[[@b11-medscimonit-17-9-cr480]\] criteria accepted by the European Group for Blood and Marrow Transplantation (EBMT) \[[@b6-medscimonit-17-9-cr480]\]. The overall grading of acute GVHD was assessed by the Glucksberg's system \[[@b13-medscimonit-17-9-cr480]\] with grades 0 to 4. Chronic GVHD was globally scored according to the NIH criteria: mild, moderate and severe. The intensity of oral GVHD was scored according the NIH criteria: 0 = no symptoms, 1= mild symptoms not limiting oral intake, 2= moderate symptoms with partial limitation of oral intake, 3= severe symptoms with major limitation of oral intake. Histopathological verification of GVHD in the skin, liver or gut was not routinely performed.

Buccal mucosa samples (4--11 mm in the largest diameter) were excised from lichenoid lesions in patients who developed clinically evident systemic GVHD and who agreed with the excision. Trimecain was used for local anesthesia. The biopsy samples were fixed in 10% formaldehyde. The 2 μm-thick tissue sections were hematoxylin-eosin stained.

Results
=======

A total of 71 patients were included in the observation. In 10/2010, the median duration of the observation within the whole cohort of the patients was 13 (0.2--69) months. The median duration of the observation of the still-ongoing 20/71 (28%) patients was 42 (35--69) months. In 51/71 (72%) patients, the observation was discontinued due to death, DLI or new chemotherapy administration. For more characteristics of the patients, see [Table 1](#t1-medscimonit-17-9-cr480){ref-type="table"}.

Acute GVHD developed with the median onset on day +25 (15--128) post-transplant in 28/71 (39%) patients and affected skin, gut and livers in 88%, 77% and 37% of the patients, respectively. The severity of acute GVHD by the Glucksberg's global grading was: grade 1 -- 4%, grade 2 -- 66%, grade 3 -- 26% and grade 4 -- 4%.

Oral symptomatology was observed in 5/71 (7%) patients and in 5/27 (18%) of those with acute GVHD, and the concomitant gut GVHD was observed in 5/5 oral symptomatology patients, skin GVHD in 3/5 and liver GVHD in 2/5. Clinical characteristics are described in detail in [Table 2](#t2-medscimonit-17-9-cr480){ref-type="table"}.

Chronic GVHD developed with the median onset on day +234 (107--540) post-transplant in 31/71 (43%) patients and in 31/62 (50%) patients surviving ≥100 days post-transplant. The GVHD affected the skin (76%), oral cavity (73%), liver (26%), eyes (20%) and gut (16%). The severity by NIH global scoring was: mild 10/31 (32%), moderate 16/31 (52%), severe 5/31 (16%).

Oral chronic GVHD was observed in 22/62 (33%) patients surviving ≥100 days post-transplant and in 22/31 (71%) of these with chronic GVHD. The oral symptoms developed with the median onset on day +237 (107--540), persisted for 188 (11--665) days and resolved on day +420 (178--900) post-transplant. Oral GVHD reoccurrence was observed in 7/22 (32%) patients. Clinical characteristics are described in detail in [Table 2](#t2-medscimonit-17-9-cr480){ref-type="table"}.

There were 12 representative samples of buccal mucosa excised in 12 patients with clinically evident systemic GVHD and oral lichenoid changes. The samples were excised on median day +165 (78--420) post-transplant; 3 patients had systemic acute and 9 had chronic GVHD. The observed histopathological features were in full concordance with the diagnosis of GVHD and included apoptotic bodies, satellite necrosis and lichenoid interface inflammation in 100% of the samples ([Table 3](#t3-medscimonit-17-9-cr480){ref-type="table"}).

Discussion
==========

This observational study was primarily designed to characterize clinical and histopathological characteristics of oral GVHD in patients after allogeneic stem cell transplantation with the fludarabine- and melphalan-containing preparative regimen FLU/MEL. We considered this topic to be of interest because no concise data on oral GVHD within this cohort of patients have been published to date.

This study included and evaluated 71 patients treated with protocolized FLU/MEL conditioning regimen. To reduce any possible impact of DLI infusions, chemotherapy or retransplantation on the GVHD occurrence in the cohort, the observation and monitoring of a patient was interrupted in case of such conditions. This restriction policy and post-transplant mortality contributed to the 72% (51/71) rate of drop-out from observation; however, it helped to keep the cohort more homogenous and the data and results more reliable.

Without any clinical information and awareness of the systemic GVHD characteristics, it could be rather problematic to clinically distinguish acute and chronic oral GVHD. The basic functional problems including oral discomfort, pain, dryness of mucosa, and morphological features, were similar in both forms of GVHD. The oral chronic GVHD, however, had later onset (median on day +237), longer persistence (median 188 days) and more marked lichenoid changes and mucosal defects. In addition, it is also important to be aware of other complications that can mimic oral GVHD, including local toxic or allergic reactions, viral infection, lichen ruber planus and dental-prosthesis lichenoid reaction. There were no specific tests performed in our patients to specifically rule out local oral viral infection. We assume, however, based on clinical observations, symptomatology and characteristics, that none of our patients who were considered as acute or chronic oral GVHD had viral oral infection.

From the histopathologist's point of view, it can be also very difficult to distinguish the acute or chronic oral GVHD in the absence of any other clinical information describing the systemic and oral GVHD involvement and the time since the transplantation. No specific markers were found to conclusively differentiate acute and chronic GVHD in the histology samples. Interface inflammation (mostly lymphocytic infiltration at the interface between the epithelium and the subepithelial connective tissue), apoptotic bodies and satellite necrosis were typical findings in all samples, which was in full concordance with the diagnosis of GVHD \[[@b12-medscimonit-17-9-cr480]\]. The cleavage of the epithelium from the connective tissue (which may also be caused by mechanical damage to the tissue samples) or significant fibrosis was not observed. Even though hyperkeratosis is acknowledged an important marker of oral chronic GVHD, there was only 1 case with this feature in our cohort. The reason might be that the early recognition and treatment of the GVHD prevented the oral damage from progression into more developed morphological changes, including marked hyperkeratosis and fibrosis.

Conclusions
===========

It is necessary to consider complex clinical symptomatology and clinical and pathological correlations when classifying oral GVHD because local oral symptoms, morphological and histotopathological features in both forms of GVHD can be similar. Even though the oral chronic GVHD was mild in the majority of the FLU/MEL patients, this mucosal condition can be considered as clinically significant due to its incidence (33%), prolonged duration (median 188 days) and feeling of local discomfort and even pain. The FLU/MEL conditioning regimen should not be considered as a low-risk protocol in this situation.
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###### 

Characteristics of the patients.

  Characteristics                                          FLU/MEL
  -------------------------------------------------------- ------------------
  n=                                                       71
                                                           
  Age (years), median                                      56 (23--68)
                                                           
  Gender -- males                                          51%
                                                           
  Diagnosis:                                               
   *AML*                                                   30/71 (42%)
   *ALL*                                                   5
   *NHL*                                                   8
   *CLL*                                                   5
   *MDS*                                                   6
   *MM*                                                    7
   *CML*                                                   3
   *HL*                                                    5
   *OMF*                                                   2
                                                           
  Donor HLA identical:                                     57/71 (80%)
  matched unrelated                                        25/71
  matched related                                          32/71
  Donor HLA mismatched (unrelated):                        14/71 (20%)
                                                           
  Peripheral stem cells graft                              71/71 (100%)
                                                           
  CD34+ cells in graft (×10^6^/kg), median                 4.95 (1.6--15.2)
                                                           
  CD3+ cells in graft (×10^8^/kg), median                  2.8 (1.3--6.3)
                                                           
  Granulocytes ≥1×10^9^/l on day post-transplant, median   13 (0--26)

###### 

Clinical characteristics of acute and chronic oral graft-versus-host disease (GVHD).

  Characteristics                          Oral acute GvHD   Oral chronic GvHD
  ---------------------------------------- ----------------- -------------------
  Incidenceian                             5/71 (7%)         22/62 (33%)
  Onset on day post-transplant, median:    80 (40--125)      237 (107--540)
  Duration (days), median                  24 (7--54)        188 (11--665)
  Resolution on day post-transplant, med   113 (93--150)     422 (178--900)
                                                             
  **Sites involved:**                                        
   Buccal mucosa                           5/5 (100%)        22/22 (100%)
   Tongue                                  2/5 (40%)         10/22 (45%)
   Lips                                    1/5 (20%)         7/22 (32%)
   Palate                                  1/5 (20%)         7/22 (32%)
   Cavity global                           0                 4/22 (18%)
                                                             
  **Clinical manifestation:**                                
   Lichenoid changes                       3/5 (60%)         22/22 (100%)
   Erythema                                3/5 (60%)         8/22 (36%)
   Defect-pseudomembrane                   1/5 (20%)         12/22 (54%)
   Atrophy                                 0                 3/22 (13%)
   Hyperkeratosis                          0                 1 (4.5%)
                                                             
  **Symptoms:**                                              
   No problems                             1/5 (20%)         3/22 (13%)
   Dryness                                 3/5 (60%)         15/22 (68%)
   Discomfort                              0                 7/22 (32%)
   Pain                                    2/5 (40%)         11/22 (50%)
                                                             
  **Oral GvHD scoring (NIH criteria)**                       
   Grade 1                                 5/5 (100%)        16/22 (73%)
   Grade 2                                 0                 4/22 (18%)
   Grade 3                                 0                 2/22 (9%)

Oral GvHD scoring (NIH criteria): 0 = no symptoms, 1= mild symptoms not limiting oral intake significantly, 2= moderate symptoms with partial limitation of oral intake, 3= severe symptoms with major limitation of oral intake.

###### 

Histopathological features of oral graft-versus-host disease (GVHD).

  Characteristics                                                                              Oral acute GVHD   Oral chronic GVHD
  -------------------------------------------------------------------------------------------- ----------------- -------------------
  n=                                                                                           3                 9
  Interface inflammation                                                                       3 (100%)          9 (100%)
  Apoptotic bodies                                                                             3 (100%)          9 (100%)
  Lymphocytic infiltration at junction of the epithelium and subepithelial connective tissue   3 (100%)          9 (100%)
  Hydropic degeneration of the basal layer of the epithelium                                   3 (100%)          7 (77%)
  Acanthosis                                                                                   2 (66%)           5 (55%)
  Eosinophil infiltration                                                                      2 (66%)           4 (44%)
  Epithelial atrophy                                                                           1 (30%)           2 (22%)
  Parakeratosis                                                                                0                 3 (33%)
  Spongiosis                                                                                   0                 1 (12.5%)
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